The IL-2 receptor alpha-chain alters the binding of IL-2 to the beta-chain.
The binding of IL-2 to its high affinity receptor results in the formation of the ternary complex consisting of IL-2, alpha-chain (p55, Tac) and beta-chain (p75). We studied the role of alpha-chain in IL-2 binding to the high affinity receptor using IL-2 analog Lys20 which was made by the substitution of Lys for Asp20 of wild-type rIL-2. Lys20 bound to MT-1 cells solely expressing alpha-chain at low affinity, but did not bind to YT-2C2 cells which solely expressed beta-chain. However, direct binding of radiolabeled Lys20 to ED515-D cells, an HTLV-I-infected and IL-2-dependent T cell line, revealed both high affinity and low affinity binding although the Kd value of high affinity binding was 50 to 100 times higher than that of the high affinity binding of wild-type rIL-2. High affinity binding of Lys20 was completely blocked by 2R-B mAb recognizing IL-2R beta-chain. Anti-Tac mAb recognizing IL-2R alpha-chain abolished all of the specific Lys20 bindings. In contrast to the replacement of cell bound 2R-B mAb with wild-type rIL-2 at 37 degrees C, the addition of an excess of Lys20 did not cause the detachment of cell-bound radiolabeled or FITC-labeled 2R-B mAb. Consistent with the results of binding studies, Lys20 induced the proliferation of ED515-D cells, but not large granular lymphocyte leukemic cells. The growth of ED-515D cells was completely suppressed by either anti-Tac mAb or 2R-B mAb. These results strongly suggest that coexpression of the IL-2R alpha- and beta-chains alters the binding affinity of Lys20 and that the interaction between IL-2 and the alpha-chain is a key event in the formation of the IL-2/IL-2R ternary complex.